Facile Hydrothermal Synthesis of Cu and Al Oxide Nanoparticles for Photodegradation of Chlorpyrifos.
Copper oxide (Cu₂O) and aluminum oxide (Al₂O₃) nanoparticles were successfully fabricated through a facile hydrothermal route. The stating materials were the metal salts of copper, aluminum, de-ionized water and gallic acid, where gallic acid played the role of benign stabilizing agent in the synthesis process. Crystallite size of the nanoparticles determined using Williamson Hall analysis were found to be 24 and 26 nm for aluminum oxide and copper oxide respectively. The average size of nanoparticles determined by using Transmission Electron Microscopy was found to be nearly 27 nm and the results were in good agreement with X-ray diffraction study. Catalytic efficacy of the metal oxide nanoparticles was described by using chlorpyrifos as a role model pesticide and degradation rate was found in the sequence of R Cu₂O (7.25 × 10-2 hr-1) > Al₂O₃ NPs (4.28 × 10-2 hr-1). Greater photocatalytic activity of Cu₂O nanoparticles might be attributed to the electron scavenging effect of Cu₂O nanoparticles. On account of these properties, it may be a promising candidate for the development of cost effective treatment of pesticides.